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(57) ABSTRACT 
An exothermic type printing head is provided including 
a substrate, and electric conductors and exothermic 
elements mounted on the substrate. At least one com 
mon electric conductor is mounted on the substrate. 
Each common conductor has a plurality of branches 
extending therefrom. A corresponding plurality of dis 
crete electrically conductive elements are also mounted 
on the substrate. Each of the electrically conductive 
elements is longitudinally arranged between a pair of 
branches extending from the common conductor. At 
least one integral exothermic element of predetermined 
width is mounted on the substrate overlying the discrete 
electrically conductive elements and branches of each 
common conductor. Signals are supplied to the com 
mon conductors from a common source. 

9 Claims, 16 Drawing Figures 
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1. 

EXOTHERMIC PRINTING HEAD 
BACKGROUND OF THE INVENTION 

This invention relates to an exothermic type printing 
head for forming a print pattern on thermally sensitive 
paper. 
Conventional exothermic type printing heads include 

several disadvantages. The principal disadvantages are 
their generally high cost and unstable printing quality. 
The printing quality of these conventional exothermic 
printing heads is related to the distance between the 
dots or segments provided by the exothermic elements 
in the device. 
Accordingly, the instant invention provides an exo 

thermic type printing head having improved printing 
quality. This improved exothermic type printing head 
also provides generally stable performance. In this im 
proved device, the distance between neighboring exo 
thermic elements is reduced. 

SUMMARY OF THE INVENTION 

Generally speaking, in accordance with the inven 
tion, an improved exothermic type printing head is 
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provided. The improved printing head generally in 
cludes a substrate and electric conductors and exother 
mic elements mounted on the substrate. 
In this improved device, at least one common electric 

conductor is mounted on a suitable substrate. Each 
common conductor has a plurality of branches extend 
ing therefrom which extend unidirectionally in parallel. 
A corresponding plurality of discrete electrically con 
ductive elements are also mounted on the substrate. 
Each of the electrically conductive elements is longitu 
dinally arranged between a pair of branches extending 
from the common conductor. 
At least one integral exothermic element of predeter 

mined width is mounted on the substrate overlying the 
arranged electrically conductive elements and branches 
of the common conductors. Signals are supplied to the 
common conductors from a common source. 
Accordingly, it is an object of the invention to pro 

vide an exothermic type printing head having an im 
proved construction. 

It is another object of the invention to provide an 
exothermic type printing head with improved printing 
qualities. 
Another object of the invention is to provide a mass 

producible exothermic type printing head at lower unit 
cost. 

Still another object of the invention is to provide an 
exothermic type printing head having improved endur 
2C6. 

Still other objects and advantages of the invention 
will in part be obvious and will in part be apparent from 
the specification. 
The invention accordingly comprises the features of 

construction, combination of elements, and arrange 
ments of parts which will be exemplified in the con 
structions hereinafter set forth, and the scope of the 
invention will be indicated in the claims. 

BRIEF DESCRIPTION OF THE ORAWINGS 

For a fuller understanding of the invention, reference 
is had to the following description taken in connection 
with the accompanying drawings, in which: 
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2 
FIG. 1 is a fragmentary detail view of the conven 

tional arrangement of elements in the known exother 
mic type printing head; 
FIG. 1b is a sectional view of the embodiment seen in 

FIG. 1a, taken along line A-A"; 
FIG 1c is representative of the type of character pro 

vided by the known exothermic type printing head; 
FIG. 2a is a fragmentary detail view of the arrange 

ment of elements in an exothermic type printing head 
constructed in accordance with the instant invention; 
FIG.2b is a sectional view of the embodiment seen in 

FIG. 2a: 
FIG.2c is representative of the type of print character 

provided by the embodiment seen in FIG. 2a: 
FIGS. 3a-3c are representatively, views of the ar 

rangement of elements and the character provided 
thereby in a known exothermic type printing head, 
wherein the character is provided by 4Xn dots; 
FIGS. 4a and 4b, respectively, are fragmentary detail 

views of the arrangement of elements in another exo 
thermic type printing head constructed in accordance 
with the instant invention. 
FIG. 4c is a representative print character of the type 

provided by the embodiment seen in FIGS. 4a and 4b. 
FIGS. 5a and 5b, respectively, are fragmentary detail 

views showing the arrangement of elements in still an 
other exothermic type printing head embodiment con 
structed in accordance with this invention; 
FIG. 5c is exemplary of the type of print character 

provided by the embodiment seen in FIGS. 5a and 5b; 
and 
FIG. 6 is a plan view of an arrangement of elements of 

an exothermic type printing head constructed in accor 
dance with this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to FIGS. 1a-c, the conventional ar 
rangement of electric conductors and exothermic ele 
ments of providing a character having 5 X in dots may be 
seen. Mutually connected to a common electrode con 
ductor 1 area plurality of electric conductors 2,3,4,5 and 
6 which respectively actuate a corresponding plurality of 
exothermic elements 7, 8, 9, 10 and 11 mounted thereon. 
Exothermic elements 7-11 are selectively heated by their 
corresponding electric conductor 2-6 for thereby pro 
viding a signal. When athermally sensitive paperor other 
medium is applied to the head, the signal is recorded on 
that paper or medium as a dot. By selectively signaling 
specific exothermic elements on specific conductors, a 
particular arrangement of dots may be formed into a 
character, for instance as seen in FIG. 1c. 
So that the arrangement of dots has a recognizable 

appearance, efforts have been made to reduce the series 
of gaps 12 between respective exothermic elements, for 
instance, elements 7-11. Such efforts require precision 
engineering to preserve the regularity of the appearance 
of dots in the formed character. 
Accordingly to one method for sizing the gaps be 

tween exothermic elements, a mesh screen is employed. 
However, the resolution limit of the sizing of gaps 12 is 
found to be about 150 microns. Exothermic type print 
ing heads fabricated in this manner generally exhibit 
varied resistance values across their respective exother 
mic elements and standardization for mass production 
of printing heads having this type of construction is not 
generally obtainable. 
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Respective cross-sections of exothermic elements 

7-11 may be seen in FIG 1b. The embodiment seen in 
FIG. 1b is exemplary of a typical "thick film' printing 
system and in such a system the respective surfaces of 
exothermic elements 7-11 are rounded by the viscosity 
and the action of surface tension of the resistance paste, 
even if the effort to reduce gaps 12 is made. Therefore, 
at the time of printing a character on thermally sensitive 
paper or a like medium, the thermally sensitive record 
ing medium and exothermic elements are arranged such 
that the area of contact therebetween is substantially 
limited to a plurality of points. The character seen in 
FIG. 1c is representative of the type of print character 
provided by this type of system. The small area of 
contact between the printing head and medium empha 
sizes the gaps between respective exothermic elements 
of the printing head. In other words, while it may be 
possible to narrow the gaps between each exothermic 
element, the fact that the area of contact between each 
exothermic element and the printing medium is so small 
results in a character having substantial spacing be 
tween the imprints made by the respective exothermic 
elements on the medium. Therefore, providing the 
printing head with narrowed gaps between exothermic 
elements does not result in a thermally printed charac 
ter with suitable spacing between the thermal indica 
tions forming the print character. 
Accordingly, the instant invention provides a printing 

head construction having an arrangement of elements 
resulting in a print character with suitably spaced ther 
mal indications on the thermally sensitive medium. Re 
ferring now to FIGS. 2a-c, a common electric conduc 
tor 21 is provided with a plurality of longitudinally 
arranged lateral extensions mounted on a substrate 28. 
A plurality of electric conductors 22-26 corresponding 
to the number of lateral extensions provided in common 
conductor 21 is mounted on substrate 28 in the manner 
seen in FIGS. 2a and 2b. Each of electrical conductors 
22-26 is longitudinally arranged on substrate 28 and 
extends longitudinally between a respective pair of 
longitudinally arranged lateral extensions of common 
conductor 21. Dot signals are supplied to conductors 
22-26 for providing a thermal imprint of a thermally 
sensitive medium. 
An exothermic element 27 overlies the longitudinal 

arrangement of electric conductors on substrate 28. As 
seen in FIG. 2a, the distancel, between the top edge of 
each of electric conductors 22-26 and the lower edge of 
each extension of common conductor 21 is greater than 
the length lof exothermic element 27. Additionally, the 
distancels between the first and last extension of com 
mon conductor 21 is shorter than the length of exother 
mic element 27. 
With this type of arrangement of elements, printing 

may be performed more easily than with a printing head 
having the conventional construction seen in FIGS. 
1a-c. Additionally, a printing head having this type of 
arrangement of elements may be fabricated without the 
precision tooling required for devices having the con 
ventional construction. When an exothermic element of 
the type having the construction of exothermic element 
27 is employed, variations of the resistance value be 
tween each of electric conductors 22-26 and common 
conductor 21 can be substantially disregarded. 
As best seen from FIG. 2b, only the residue of the 

resistance paste remains along the sides of exothermic 
element 27 and the surface of exothermic element 27 is 
substantially planar within the area defined between l. 
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4. 
Therefore, the surface area of the printing head which 
may contact the thermally sensitive medium during 
printing has substantial surface area and has a surface 
area which is substantially larger than the correspond 
ing surface area of the conventional type head, as seen 
be comparing FIGS. 1b and 2b. A character of the type 
seen in FIG.2c is obtained within a printing head hav 
ing the construction disclosed in FIGS. 2a and 2b, 
As may be seen from FIG. 2a, electric conductors 

22-26 provide the means for thermally imprinting the 
selected array of dots on a media. The current for pro 
viding electric conductors 22-26 with the dot signal 
flows currently from the adjacent pair of lateral exten 
sions provided in common electric conductor 21. 
Therefore, current to each of electric conductors 22-26 
flows from the right and left thereof whereby each 
electric conductor 22-26 provides a pair of aligned 
signal dots, one on the right hand side of the conductor 
and one on the left hand side of the conductor. There 
fore, although five electric conductors are arranged in 
the embodiment seen in FIGS. 2a and b for providing 
dot signals, a character is formed having double the 
number of dots, as seen in FIG.2c, whereas in the con 
ventional type device, as seen in FIG. 1d, an arrange 
ment having five electric conductors 2-6 provides half 
the number of indicia as the new arrangement. Addi 
tionally, the indicia provided according to the embodi 
ment seen in FIGS. 2a and b substantially have a contin 
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uous character line as compared with the spaced dots of 
the conventional device. In this arrangement, the gap 
ping problem characteristic of the conventional devices 
may be overcome by employing relatively thin electric 
conductors 22-26. The gapping problem is further over 
come according to this embodiment since one exother 
mic element 27 is employed, as compared with the plu 
rality of exothermic elements 7-11 of the prior art de 
Vice, 

While FIGS. 1a and 1b show a conventional arrange 
ment for providing a character with 5Xn dots, FIGS. 
3a and 3b show the same arrangement as modified for 
providing a character having 4Xn dots. Therefore, the 
arrangement of common electric conductor 31 and 
conductors 32-35 issuing therefrom, each having a re 
spective thermal element 36-39 mounted thereon, is 
identical to the arrangment seen in FIGS. 1a and 1b, 
except that the embodiment of FIGS. 3a and 3b has one 
less electric conductor and thermal element than the 
embodiment seen in FIGS. 1a and 1b. Corresponding to 
the embodiment seen in FIGS. 1a and 1b, the embodi 
ment seen in FIG. 3a is mounted on a substrate 4), as 
best seen in FIG.3b. The type of character provided by 
the arrangement seen in FIGS. 3a and 3b is shown in 
FIG. 3c. 
Similarly, the embodiment seen in FIGS. 4a and 4b. 

corresponds identically to the arrangement seen in 
FIGS. 2a and 2b except that this embodiment has one 
less electric conductor than the embodiment seen in 
FIGS. 2a and 2b. Therefore, in the embodiment seen in 
FIGS. 4a and 4b four electric conductors, 42-45, are 
interposed between respective pairs of extensions issu 
ing from common conductor 41. Conductors 42-45 are 
mounted on a substrate 47 and exothermic element 46 
overlies conductors 42-45 on substrate 47, correspond 
ing to the embodiment seen in FIGS. 1a and 1b. The 
character seen in FIG. 4c is exemplary of the type of 
character printed within a printing head having this 
type of arrangement. The arrangement of elements in 
this embodiment is substantially identical to the ar 
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rangement discussed in detail in connection with the 
embodiment seen in FIGS. 2a and 2b, 

Referring now to FIGS. 5a and b which illustrate 
another embodiment within the scope of the invention, 
three electric conductors 52-54, which supply dot sig 
nals, are mounted on a substrate 56 in particular rela 
tionship to common conductor 51. Issuing from com 
mon conductor 51 is one pair of longitudinally arranged 
lateral extensions, each extension of that pair being 
arranged adjacent to electric conductor 53. Therefore, 
as hereinbefore described in connection with the em 
bodiment seen in FIG. 2a, electric conductor 53 pro 
vides a pair of dot signals to exothermic element 55 by 
the mechanism of right and left hand current flows 
thereto from common conductor 51. Current to electric 
conductors 52 and 54 flows in one direction from the 
respective lateral extensions in common conductor 51. 
Therefore, three electric conductors may be employed 
while providing four dot signals across, as best seen in 
FIG. 5c. As in the embodiments heretofore discussed in 
detail, an exothermic element 55 overlies conductors 
52-54 and the same relationship of distances among 
elements is maintained. With this type of embodiment 
the cost of the peripheral circuitry in the printing head 
may be lowered since a diode may be employed. 
Referring now to FIG. 6, yet another embodiment 

showing an arrangement of elements within the scope 
of the invention may be seen. In this embodiment an 
exothermic element 70 is arranged between a common 
electric conductor 61 and electric conductors 62-68, 
which are arranged to provide segment signals to exo 
thermic element 70. In this type of arrangement, the 
mechanism of providing a current flow to each side of 
each conductive element 62-68 is employed. The mech 
anism for producing this type of current flow is identi 
cal to the type of arrangement hereinbefore described in 
connection with the embodiment seen in FIG. 2a. In 
other words, each of the conductive elements 62-68 is 
arranged between a pair of extensions issuing from the 
common conductor and each conductive element pro 
vides an indicia having two segments. - 
Arrangements within the scope of this invention are 

easy to fabricate and inexpensive. Additionally, a vari 
ety of arrangements within the scope of the invention 
may be mass produced. Embodiments within the scope 
of the invention provide printed indicia with improved 
spacing between the dots or segments making up the 
indicia. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription, are efficiently attained and, since certain 
changes may be made in the above constructions with 
out departing from the spirit and scope of the invention, 
it is intended that all matter contained in the above 
description or shown in the accompanying drawings 
shall be interpreted as illustrative and not in a limiting 
Sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific 
features of the invention herein described, and all state 
ments of the scope of the invention which, as a matter of 
language, might be said to fall therebetween. 
What is claimed is: 
1. An improved exothermic printing head for ther 

mally recording a printing character on a thermally 
sensitive medium comprising a substrate, a first conduc 
tor means mounted on said substrate, said first conduc 
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tor means including at least one pair of commonly refer 
enced conductors, second conductor means mounted 
on said substrate and including a second conductor 
disposed intermediate each pair of commonly refer 
enced first conductors, and exothermic means overlying 
each said first pair of conductors and second conductor 
disposed intermediate said pair of first conductors, said 
exothermic means being adapted to be activated to 
produce a pair of dots on said thermal sensitive medium 
in response to said second conductor means being refer 
enced to a potential different than the potential at which 
said first pairs of conductors are commonly referenced. 

2. An improved exothermic type printing head for 
thermally recording a printing character on a thermally 
sensitive medium as claimed in claim 6, wherein said 
first conductor means includes at least two pairs of 
longitudinally arranged conductors. 

3. An improved exothermic type printing head for 
thermally recording a printing character on a thermally 
sensitive medium as claimed in claim 2, wherein the 
ends of said commonly referenced pairs of first conduc 
tors extend to a point beyond that of the ends of said 
second conductors disposed intermediate each pair of 
first conductors. 

4. An improved exothermic type printing head for 
thermally recording a printing character on a thermally 
sensitive medium as claimed in claim 3, wherein the 
width of said exothermic means is less than the distance 
between the ends of said pairs of first conductors and 
the ends of said second conductors. 

5. An improved exothermic type printing head for 
thermally recording a printing character on athermally 
sensitive medium as claimed in claim 2, wherein said 
longitudinally arranged first pairs of conductors extend 
in parallel with respect to each other, said first pairs of 
conductors and said second conductors disposed inter 
mediate said first pairs of conductors being arranged on 
said substrate to extend oppositely toward each other. 

6. An improved exothermic type printing head for 
thermally recording a printing character on a thermally 
sensitive medium as claimed in claim 2, wherein said 
second conductors are substantially equally spaced 
from each of said first conductors defining each of said 
first conductor pairs. 

7. An improved exothermic type printing head for 
thermally recording a printing character on a thermally 
sensitive medium as claimed in claim 2, wherein said 
exothermic means has a length greater than the distance 
between the furthest most spaced apart conductors of 
said respective pairs of first commonly referenced con 
ductor pairs. 

8. An improved exothermic type printing head for 
thermally recording a printing character on a thermally 
sensitive medium as claimed in claim 1, wherein said 
exothermic means define bars of a seven bar display and 
wherein each of said pairs of said commonly referenced 
first conductors define end points of each said bar and 
wherein said second conductors are electrically cou 
pled to said bars intermediate the end points thereof. 

9. An improved exothermic type printing head for 
thermally recording a printing character on athermally 
sensitive medium as claimed in claim 1, said second 
conductor means including at least one additional sec 
ond conductor mounted externally of one of said pairs 
of said commonly referenced first conductor pairs. 


